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Disclaimer 


This  publication  was  produced  in  the  Department  of  Defense  school  environment  and  in  the  interest 
of  academic  freedom  and  the  advancement  of  national  defense-related  concepts.  The  views 
expressed  in  this  publication  are  those  of  the  author  and  do  not  reflect  the  official  policy  or  position 
of  the  Department  of  Defense  or  the  United  States  government. 

This  publication  has  been  reviewed  by  security  and  policy  review  authorities  and  is  cleared  for 
public  release. 
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Foreword 


The  stunning  changes  In  (he  complexion  of  international  politics  that  began 
late  in  the  decade  of  the  1980s  and  continue  today  will  profoundly  afleci  the 
American  military  establishment  as  a  whole,  and  the  US  Air  Force  in  particular. 
Decisions  about  the  future  course  of  the  military  will  be  made  in  the  early  part 
of  the  1990s  which  will  essentially  determine  the  course  of  the  US  Air  Force  well 
into  the  next  century.  Decisions  of  such  importance  require  thoughtful  con¬ 
sideration  of  all  points  of  view. 

This  report  is  one  in  a  special  senes  of  CADRE  Papers  which  address  many  of 
the  issues  that  decision  makers  must  consider  when  undertaking  such  momen¬ 
tous  decisions.  The  list  of  subjects  addressed  in  this  special  series  is  by  no  means 
exhaustive,  and  the  treatment  of  each  subject  is  certainly  not  definitive.  However, 
the  Papers  do  treat  topics  of  considerable  importance  to  the  future  of  the  US  Air 
Force,  treat  them  with  care  and  originality,  and  provide  valuable  insights. 

We  believe  this  special  series  of  CADRE  Papers  can  be  of  considerable  value  to 
poliC)anakers  at  all  levels  as  they  plan  for  the  US  Air  Force  and  its  role  in  the 
so-called  postcontainment  environment. 


DENNIS  M.  DREW.  Col.  USAF 
Director 

Airpower  Research  Institute 
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Executive  Summary 


Thr  IJnik'd  Stales  is  clearly  a  spare  lari ii^  natifui.  VVe  are,  and  will  likelv 
n main,  a  superior  aerospace  power.  At  the  same  time,  space  systems  continue 
lu  pn-!i!viate  in  other  countries.  The  impact  ol  this  prolileration  on  l/S  .set  iiritv 
ik  })en(is  upon  how  well  and  how  soon  other  nations  understand  the  potential  oI 
space  systems  and  upon  the  degree  and  purposes  to  which  they  e.xploit  the 
tei'hnology. 

In  all  likelihood,  spacepower  will  prove  decisive  in  luture  eomhal .  Accordinglv. 
we  must  continually  assess  the  impact  of  foreign  space  systems  on  present  and 
future  military  operations.  We  must  also  l(X)k  for  ways  to  enhance  the  I'S  defense 
posture  by  improving  our  own  space  doctrine  and  technology. 

Space  systems  in  geostationary  or  geos\nchronous  orbit  will  play  key  roles  in 
deterriiig  nuclear  war  and  in  deterring  or  preventing  other  fonns  of  aggression 
against  the  United  States  and  her  allies.  These  systems  will  also  play  important 
roles  in  resolving  conflicts  that  cannot  be  prevented.  Space-based  surveillance, 
communications,  and  navigation  systems  will  make  it  easier  to  see,  move,  talk, 
and  shoot.  In  the  future,  space-based  systems,  possibly  in  combination  with 
smart,  long-range  standoff  weapons,  will  provide  both  target  acquisition  and 
tenninal  guidance  for  precision-guided  munitions.  Combining  the  positional 
capabilities  of  navigation  satellites  with  the  relay  capabilities  of  comimmications 
satellites  will  greatly  facilitate  such  operations  as  airborne  or  ground  rendezvovis, 
air  intercepts,  cargo  drops,  and  search  and  rescue. 

Space-based  systems  can  be  used  to  support  the  internal  defense  and  develop¬ 
ment  strategies  of  developing  nations.  In  addition  to  detennining  the  position, 
disposition,  and  intentions  of  hostile  forces,  space  systems  can  enhance  nation¬ 
building  efforts  through  meteorology,  cartography,  earth-resources  sensing, 
computational  assistance,  and  educational  networks. 

Exploiting  the  full  potential  of  space  technology  requires,  in  addition  to  the 
systems  themselves,  adequate  budgets  and  a  firm  doctrinal  foundation  for 
employing  spacepower,  both  independently  and  in  concert  with  other  rnilitaiy 
operations.  The  more  thorough  our  understanding  of  how  space  operations  can 
contribute  to  deterrence  and  crisis  resolution,  and  the  more  rapidly  we  assimilate 
space  capabilities  into  our  plans  and  operations,  the  more  we  will  be  able  to  help 
the  Air  Force  serve  our  nation  and  its  global  interests. 
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Introduction 


WHEN  1  LAST  was  there,  adorning  the 
walls  of  the  foyer  of  Air  Force  Space  Com¬ 
mand  headquarters  were  two  quotes  at¬ 
tributed  to  former  Air  Force  chief  of  stall 
Gen  Larry  D.  Welch.  One  asserted  that 
“spacepower  will  be  as  decisive  In  future 
combat  as  alrpower  Is  today."  The  other 
that,  TTie  future  of  the  Air  Force  Is  Inex¬ 
tricably  tied  to  space," 

If  General  Welch  Is  correct,  space  sys¬ 
tems  In  geostationary  or  geosynchronous 
earth  orbit  (GEO)  and  low  earth  orbit 
(LEO)  will  be  Important  to  the  deterrence 
or  resolution  of  future  conflicts.  How 
Important  they  will  be  depends  both  on 
how  well  the  existing  and  potential  con¬ 
tributions  of  space  systems  are  under¬ 
stood  and  on  the  degree  to  which  nations 
exploit  these  contributions. 

Space  systems — ours  and  those  of 
other  nations — will  continue  to 
proliferate.  Consequently,  those  people 
charged  with  providing  for  national 
security  are  obligated  to  assess  the  Im¬ 
pact  of  space  capabilities  on  present  and 
future  military  operations.  Scanning  the 
entire  operational  continuum,  the 
airman’s  handbook  for  future  operations 
should  include  a  handful  of  space  tenets. 

Space  Systems  Help 
Deter  Conflict 

Until  the  arrival  of  perestroika,  the 
United  States  has  tended  to  focus  on 
deterrence  almost  exclusively  in  terms  of 
nuclear  deterrence.  Although  the  task  of 
deterring  nuclear  war  will  always  be  our 
first  national  security  priority,  deterring 
or  preventing  other  forms  of  aggression 


against  tlie  United  Slates  and  our  allies 
must  also  l)e  a  goal.  In  most  cases  deter¬ 
ring  conflici  on  our  lenns  is  a  su|X"rior 
altemallve  to  killing  and  dying.  Sun  Tzu 
observed  that  the  most  skillful  warriois 
can  defeat  an  enemy  withoul  arlually 
going  to  war. 

Space  systems  help  deter  conllicl  Iw 
providing  Information  al>oul  the  world 
beneath  them.  Information  Is.  or  can  lx*, 
knowledge.  Timely  Information  can  allow 
us  to  take  diplomatic  Initiatives  that 
might  prevent  confilct.  Similarly.  Infor¬ 
mation  can  be  an  important  tool  or  lever 
In  the  continual  power-balancing  process 
that  an  Increasingly  multipolar  world  re¬ 
quires. 

Space  Systems’  Effect  on  the 
Warrior’s  Burdens 

In  spite  of  our  best  efforts  to  deter  ag¬ 
gression,  we  may  have  to  fight.  Space- 
based  sur'/elllance,  navigation,  and 
communication  systems  can  make  It 
easier  to  see,  move,  talk,  and  shoot.  But 
In  the  future  tliose  advantages  could  per¬ 
tain  to  both  sides  Involved  in  a  confilct. 

Surveillance  systems  can  render  large 
portions  of  the  earth’s  surface  (and  even 
the  ocean  and  land  subsurface  to  some 
depth)  transparent.  As  sensor  technol¬ 
ogy  exploits  more  of  the  electromagnetic 
spectrum,  the  ability  to  assemble  and 
move  covertly  becomes  Increasingly 
threatened.  Concealment — Including tlie 
entire  gamut  of  signature  reduction  tech¬ 
niques — must  become  a  routine  part  of 
operations  from  assembly  through 
employment.  Op>erating  In  darkness 
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proviitfs  some  a(lvanta>j,es.  but  radars 
ami  infrared  systems  can  "see"  e\  »*n  in  the 
dark.  It  woidd  be  wise  to  iiworyjorale 
stealth  aiul  signature  reduction  lecb- 
nologies  in  every  way  leasible  Without 
an  awareness  ol  s()aee-lxised  smweillam  e 
t  apabillties.  we  may  be  unable  to  employ 
suqrrlse  to  our  advantage.  Worse,  we 
nury  ourselves  Ix'  suiyirised. 

Thus,  we  need  to  know  the  tyjws  ot 
spare-based  sensing  systems  or  data  to 
wbith  an  adversirry  may  have  access, 
when  these  systems  may  Ire  overhead, 
their  fields  of  view,  and  how  they  best  ran 
lie  defeated  or  degraded.  Naval  foices — 
srrutiriized  for  years  fry  Soviet  radar 
ocean  reconnaissance  satellites  (ROR- 
SAI)  and  electronic  intelligence  ocean 
reconnaissance  satellites  (EORSA T) — are 
already  able  to  conduct  ojierations  In 
ways  that  make  sensing  by  hostile  satel¬ 
lites  more  dilllcult.  Air  forces,  except  for 
special  operations  air  components,  are 
somewhat  less  experienced  at  incorporat¬ 
ing  passive  countermeasures  against 
sensing  SiitelUtes. 

Eventually,  we  may  have  to  accept  that 
an  adversary  may  be  able  to  see  or  hear 
us.  but  we  can  still  degrade  Llie  utility  of 
that  sensed  information.  For  example, 
tlie  probability  of  detecting  a  small  force 
is  lower  than  the  probability  of  delecting 
a  large  force.  Nonetheless,  we  can  as¬ 
semble  a  large,  combined  force  by 
generating  small  portions  of  it  at  a  time, 
by  originating  from  widely  separated 
geographical  points  and  rendezvousing  In 
the  air  or  on  the  ocean,  or  by  operating  at 
a  tempo  tliat  exceeds  the  adversaiy’s  data 
distribution  or  decision  capability.  What 
technology  allows,  tactics  or  operational 
art  may  be  able  to  defeat. 

We  must  remember  that  a  target 
country  need  not  “own"  surveillance 
satellites  to  have  access  to  the  data  a 
satellite  can  provide.  SpacecraA,  launch 


v«'hi<  It'S,  and  l.iuiK  h  ojx-i.ttions  .tic  all 
rt'lalivelv  complc.x  and  c.\[H‘nsivc  and  .ijc 
likely  to  lenuiln  so.  E.ich  global  (xtsition 
liig  system  (Df’Sl  s.iiellite  costs  $-13  mil 
lion,  and  each  (IPS  satellite  lauiu  h  l  osts 
anollier  $50  millloit.  Those  nations  that 
are  lechnologit'ally  capable  ol  spai  elarini> 
oltenlimes  olisel  their  investment  costs 
by  market ing  "llu'  take"  liom  their 
s|w<e<ralt  For  exiuuple.  iiiLtges  taken 
by  the  French  satellite  [x>iir  l  ohserration 
de  la  terre  (SPOT)  and  planned  hel 
ero|K)wered  earth  launchetl  inler-ttrbilal 
sjxrcecran  (llEIJOS)  are  and  nun'  l>e  com 
nuKlities  for  sale.  News  services  increase 
their  elfet'tiveness  by  employing  s|)ace 
systems  to  transmit  voice,  text,  and  pic 
tures.  In  the  future,  news  serv  ic  es  nucy 
also  employ  a  low  resolution  inuiginii 
satellite  (already  nic  knamed  MEDIASAT) 
with  multiple  subsc  ribers.  Equally  im- 
jjortant  are  the  |x>lential  impacls  of  sluu  ■ 
ing  the  air,  sea.  and  land  battlelleld  with 
evening  news  crews  on  both  sides  of  our 
gun  barrels. 

A  routine  part  of  the  intelligence 
preparation  of  future  battlefields  at  any 
anticipated  level  of  intensity  shoidd  in 
elude  the  notation  of  the  space  derived 
data  to  which  (he  adversary  (or  the  press) 
has.  or  might  have  access.  Depending  on 
their  objectives.  Inclinations,  and 
capabilities,  third-party  nations  might 
Qnd  It  advantageous  to  provide  space- 
derived  Inlbrmation  to  our  adversaries  in 
future  crises. 

Combaiant  con;manders  joint  task 
force  (JTF)  commanders,  and  air  com¬ 
ponent  commanders  must  be  aware  of 
friendly  and  adversarial  space 
capabilities.  The  tactical  exploitation  of 
national  capabilities  program  (TENCAF) 
provides  access  to  a  broad  range  of  friend¬ 
ly  surveillanc?e  capabilities.  Nonetheless, 
the  intelligence  staff  stiU  must  ascertain 
the  adversary's  ability  to  use  space 
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against  us.  and  tht*  ojH*ratioiis  si-  '  ,li> 

(  luclinR  coiumunic  al ions  elect r'  per 
sotiiiel)  must  accjuire  a<  .  ■  to  (he 
sp;ire-l)ii‘ie<l  nav't>>allun  aii<l  rummufiH-a- 
tion  systems  ueeessaiy  tu  enhanc  e  opera- 
tluns. 

'riiese  liais  »n  recjulremenis  euulcl  lx* 
simpler.  >  ?ur  t^ratuitous  rush  to  “juirjl - 
ness"  in  It-tSPi.  the  Department  ol  Defetise 
(DOD)  crealeci  the  unillecl  United  Stales 
-Space  Uomm;md  (USSPACECOM)  hy  aj) 
pending  a  comparatively  small  Naval 
Space  ComiUicnd  and  a  minuscule  (arul 
unuIVlcial)  Anii\'  Space  Agency'  to  an  al 
leady  large  and  roliust  Air  f'orce  Space 
t'oinnmnd.  A  joint  heiidcjuarlers  stall 
was  added  to  numage  the  USSPACECOM 
Alx)ul  90  percent  of  the  forces  assigned 
to  the  United  -States  Space  Comnuuid 
belong  to.  and  are  operated  Ity.  the  Air 
F'orce  component.  Wliatever  value  joint¬ 
ness  adds  nuiy  not  ameliorate  the  disad- 
vmifages  that  the  e.xlstlng  architecture 
presents  to  air  component  commanders 
serving  other  war-lighting  commanders 
in  cliiel. 

Fcjr  e-xample,  die  air  comjxments  ot  lhe 
Pacillc.  Atlantic,  Central,  and  European 
Commands  are  “air  only"  commands. 
Thus,  whatever  “space"  e-xpertlse  the 
combatant  commanders  require  is  not 
brouglit  to  them  by  their  air  conijxinenl 
commanders.  Ffather.  the  stalT  or  func¬ 
tional  cells  of  a  supporting  "space-CINC" 
provide  (his  expertise. 

We  might  have  avoided  this  diminution 
of  the  air  component  commanders' 
responsibilities,  along  with  the  fracturing 
of  aerospace  support,  by  making  the  Air 
Force  Space  Command  a  specified  com¬ 
mand  for  space  operations.  Tfxiay.  how¬ 
ever,  the  supported  CINC  must  get  the 
space  support  required  by  means  of 
liaison  with  another  CINC.  his  own  TEN- 
CAP  staff,  or — depending  on  the  inclina¬ 
tions  or  uniform  of  the  supported 
CINC — the  Army,  Navy,  or  Air  Force 
Space  Commands.  The  DOD  eventually 
must  weigli  the  advantages  of  having 


anolhei  "Uiliixl  (omiiuuui  loi  sp.i*  <•  -uid 
its  .issoci.tttsl  joint  he-ulqu.inei  s  (;di 
to  manage  .i  lone  siMuliiie  l.ucelv  Au 
Force  in  origin)  .ig.nnst  the  dilution  ol 
.u‘ros|),ice  su])|)oi  t  and  the  c  i"-l  -ind  eftec 
liveness  penaltu's  ihis  impose^  .\l 
though  the  issue  is  settled  lor  the 
inonienl.  unless  llu-  other  s«-Tviies  in 
creas«‘  then  investment  m  space  o|h-!.i 
lions.  I'lis  issue  will  reeineiLie  in  the- 
liiliire.  As  the  iinilit-xl  .uid  s[i«-i  iiie<l  com 
mand  stnnluie  ic'sjionds  to  lisc.il 
realities  and  eh.inges  in  lh«‘  Ihie.il.  the 
necessity  to  reorganize  can  liec ome  a  vir 
lue.  Ainnen  wfio  l.nl  to  reccignize  lh,i! 
"spac  e  powcT"  is  the-  deliberate  evolution 
ol  “airjxrwer"  h;ne  lailed  to  comprehend 
the  inevitable  iriogression  ol  arnunnents 
entering  the  next  millennium. 

Sirace-based  systems  can  jirovide  .i 
multitude  of  data — the  raw  malcaial  ol 
space  ixiwer— but  only  human  cognition 
and  human  nuuii|)ulalion  can  turn  dat.i 
into  o}>eralionallv  usehil  intormal ion. 
One  positiveoiitcomeol  c  rea ling  the  tran¬ 
sitional  architeciure  ot  a  iinllied  s|)ac<* 
command  and  the  ;issoc  talc'd  juish  for 
jolntness  has  Ijeen  a  diiinuilic-  increase  in 
military  spac-e  expertise.  Tire  servic  es  are 
simultaneously  pursuing  three  impor¬ 
tant  management  goals:  (1)  to  acx|uainl 
space  specialists  with  sjiecialisis  Irom 
other  branc  lies  and  communities  ol  com¬ 
bat  arms.  (2)  to  educate  military  leaders 
al  Intermediate  and  senior  service 
sc'hcHrls  on  the  contributions  space  sys¬ 
tems  can  nurke  to  dc-lerrence  and  war 
llgliting.  and  (3)  to  ensure  that  sjjm  c- 
.system  encl-usc'r  recjulrenwnts — includ¬ 
ing  produc is — are  defined  more  c'learly  by 
the  operational  user 

Until  recc'iilly.  enginc'crs.  communica 
I lons-eler  Ironies  SfK'clallsIs.  Intelligence 
ofllcers,  and  the  resean  h  and  develop¬ 
ment  community  have  dominated 
military  spac'e  forces  al  company  grade 
and  low'er-levei  field  grades.  In  the  past, 
operators  from  the  traditional  land,  sc-a. 
and  air  warfare  s|>ecialties  did  not  lullv 
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l  apitallw  oi\  spat'v-dertveil  data  As  a 
<oiisequeii<‘e.  space-based  capabilKles 
have  evolved  at  a  rate  ^yeater  tlian  the 
rapabillties  ol  the  distribution  and  dis¬ 
semination  s^'steins  that  provide  sjiai’e- 
derived  Inlonnatlon  to  military  users. 
Educ  ate<l  combatants  are  l>e< ominf*  more 
artlcidate  In  specllylnj*  what  they  want. 
Iiow  they  want  It.  the  rate  and  sjK'ed 
recpilred.  and  the  operational  lmpa<  I  of 
tailing  to  satisly  tliese  requirements. 
Even  In  the  unlikely  event  that  space- 
basetl  systems  and  archller  lures  remain 
largely  static,  combatants  can  e.xpecl  to 
see  exponential  Improvements  In  the 
(piallty,  speerl.  and  spocitlcily  of  the 
sfxice-derlveti  Infomuitlon  they  receive. 

Space  Systems  Can  Help 
Simplify  Complex  Operations 

Navigation  sitteiiites  like  the  global 

positioning  systeni eventually  will  proside 
coverage  ol  the  entire  earth.  Tlie  ability 
of  friendly  forces  to  fbc  their  positions 
within  feet  and  to  accurately  detennlne 
speed  and  course  to  the  next  point 
provides  tremendous  advantages.  These 
advantages  facilitate  airborne  or  ground 
rendezvous,  air  Intercepts,  cargo  or  troop 
drops,  weapon  delivery,  obstacle  breach¬ 
ing.  minesweeping,  and  search  and  res¬ 
cue  operations. 

Communications  satellites  allow  voice 
(including  secure  voice),  data,  and  fac¬ 
simile  transmission  without  reliance  on  a 
large,  deployed,  ground-based  equipment 
infrastructure.  Technological  advances, 
including  greater  miniaturization,  may 
make  it  possible  to  combine  the  positional 
capabilities  of  navigation  satellites  with 
the  relay  capabilities  of  communications 
satellites,  eventually  allowing  accurate 
fixing  of  friendly  forces  of  squad  size 
without  any  effort  beyond  depressing  a 
single  key.  Before  long  that  same  srpiad 
can  receive  an  up-to-date  facsimile  image 
of  what  lies  ahead  of  it.  even  while  it  is  in 


contact  with  Iht-  enemy.  In  addition  to 
supj'M)rting  militarv'  o|)eralions  lor  con¬ 
ventional  wai.  space-basixi  na\ig.dion, 
suivelllance.  and  low  probabilitv  ol  in 
lercepi  communications  systems  will  add 
even  greater  leverage  to  friendly  lories 
engaged  in  I'ounterlerTorlsm.  counter 
narcotics.  j)eacekt*eping  operations,  and 
operations  to  restore  order 

Space-Based  Systems  Will 
Revolutionize  Precision- 
Guided  Munitions 

EvOLV'ING  sensor  lechtrology  will 
resiilt  in  an  increasirrg  number  ol  targets 
that  can  be  seen  Irotn  space.  C’ombiriing 
the  ability  to  acqtrire  largels  with  ac- 
rurate  position  Irrfonnalion  arul  long 
range  standoff  weajxms  will  allow  a  wide 
range  of  semlautonornous  wi'aponry. 
Today,  either  the  delivery  plalfonn,  Ihr* 
weapon  itself,  or  a  grotrnd  based  target 
designator  provides  tenninal  guldanre. 
Tomorrow,  space  platfonns  commanding 
the  fiigli  ground  of  GEO  or  LEO  can  f)ro- 
vide  terminal  guidance.  Reconnais¬ 
sance-strike  complexes,  as  sorire  call 
them,  are  a  likely  technological  spin  oil  of 
Strategic  Defense  Initiative  (SDl)  re¬ 
search  . 

Ultimately  oirr  ability  to  assimilale 
capabilities  irrto  our  doctrine  and 
budgets,  and  not  technology,  will  deter¬ 
mine  the  limits  of  jjrecision-guifled  muni¬ 
tions.  Althoirgh  many  air  operations  wall 
continue  to  require  ihal  we  endanger 
human  beings  ilying  manned  systems, 
many  more  operations  will  not.  Spate 
systems  can  combine  with  smart,  long 
range  standolT  weapons  to  greatly  extend 
the  range  and  capabilities  of  air])ower 
application.  Space  systems  can  provide 
the  culmination  of  the  trend  begun  in 
World  War  II  with  Gemiimy's  V- 1  and  V-2 
strategic  bomlxvrdment  wea|Mms. 

Cruise  missiles,  the  over-the  horizon 
advanced  medium-.ange  air-to-air  mis- 
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sile  (AMRA-MVH,  the  HAVE  NAP  (a  conven¬ 
tional,  Imaging,  Infrared-seeker  missile), 
the  TACIT  RAINBOW  (a  conventional, 
loitering,  antiradiation  missile),  and  an 
entire  class  of  remotely  piloted  vehicles 
lack  only  longer  range  and  real-time  links 
with  space  systems  to  complete  a  trend 
begun  almost  half  a  century  ago.  Al¬ 
though  traditional  thinking  seems  to  re¬ 
quire  that  we  remain  wedded  to  manned 
aerospace  systems.  It  ts  not  obvious  that 
manned  systems  are  superior  for  many 
missions  to  unmanned  ones  in  exploiting 
the  full  range  of  the  aerospace.  Just  as 
advocates  of  the  horse  cavalry  resisted 
the  assimilation  of  aircraft  Into  the  army, 
existing  air  forces  might  resist  the  greater 
asslmllaUon  of  unmanned  s^/stems  into 
alrpower.  For  example,  senior  alrpower 
decision  makers  may  soon  have  to  decide 
whether  the  national  security  Is  better 
served  by  “too-few”  B-2s  or  “Just  enough” 
reconnaissance-strike  complexes. 

Nonetheless,  space  systems  and  long- 
range  unmanned  weapons  or  engage¬ 
ment  systems  likely  provide  potential 
solutions  to  many  of  the  problems  posed 
by  relocatable  targets,  the  atr  defense  of 
carrier  battle  groups,  offensive  and  defen¬ 
sive  counterair  operations,  and  offensive 
air  support  operations.  Unking  space- 
based  surveillance  and  navigation  sys¬ 
tems  with  long-range  unmann^^ 
weapons  extends  the  range,  speed,  and 
surprise  of  lethal  air  operations. 
Moreover,  such  linkages  can  Increase  the 
survivability  of  friendly  air  forces  by  In¬ 
creasing  their  displacement  from  the 
lethal  engagement  envelope  of  enemy  sys¬ 
tems.  Eliminating  the  human  “pucker 
factor"  can  also  Increase  the  precision  or 
discrimination  offeree  application. 

Minimizing  collateral  damage  Is  a  re¬ 
quirement  that  will  dominate  all  future 
contingencies  and  combat  operations. 
Low-tech  weapons  rarely  assure  the 
precise  application  of  force.  The  ultimate 
In  high  tech  on  battlefields  of  the  future 
may  be  the  offspring  of  a  marriage  be¬ 


tween  space  systems  and  long-range 
preclslon-gulded  munitions.  Most  likely 
the  future  will  allow  us  to  contemplate 
space- to-earth  weapons. 

Space-Based  Sys^ems  Can 
Support  Developing  Nations 

In  addition  to  helping  foreign  friends  and 
allies  detect,  deter,  and.  If  necessary, 
counter  external  threats,  space-based 
systems  can  be  used  to  support  the  Inter¬ 
nal  defense  and  development  strategies  of 
developing  nations.  As  an  aid  In  counter¬ 
ing  various  forms  of  subversion,  lawless¬ 
ness,  and  Insurgency,  for  example, 
satellite  surveillance  and  communica¬ 
tions  systems  can  all  play  Important  roles 
In  determining  the  position,  disposition, 
and  Intentions  of  hostile  forces.  One  of 
the  most  promising  applications  of  space 
systems  In  the  developing  world,  how¬ 
ever.  is  nation  building. 

Space  systems  have  revolutionized 
meteorology,  cartography,  and  earth- 
resources  sensing.  Predictions  of  crop 
yield,  determlnaUon  of  tlie  migration  or 
extent  of  pest  infestation,  forecasting  of 
droughts.  Identification  of  potential  grow¬ 
ing  areas  and  water  sources,  and  the 
selection  of  lucrative  oil  or  mineral  ex¬ 
ploration  areas  are  all  facilitated  by  our 
space-based  capabilities.  Each  of  these 
capabilities  can  make  an  invcduable  con¬ 
tribution  to  a  developing  nation.  No  other 
nation  on  the  planet  possesses  the  equal 
of  our  space-based  capabilities. 

Moreover,  our  globad  communications 
capabilities  allow  us  to  provide  a  friendly 
third-world  nation  with  such  things  as 
classroom  instruction,  medical  diag¬ 
noses,  technical  training  (including  some 
of  the  general  or  specialized  training  re¬ 
quired  for  military  personnel  and  police 
forces),  business  management  advice, 
and  even  entire  newspapers — all  via 
satellite.  In  the  future,  lower  cost 
videoconferencing,  computational 
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sile  (AMRAAM),  the  HAVE  NAP  (a  conven¬ 
tional,  imaging.  Infrared -seeker  missile), 
the  TACIT  RAINBOW  (a  conventional, 
loitering,  antiradiation  missile),  and  an 
entire  class  of  remotely  piloted  vehicles 
lack  only  longer  range  and  real-time  links 
with  space  systems  to  complete  a  trend 
begun  almost  half  a  century  ago.  Al¬ 
though  traditional  thinking  seems  to  re¬ 
quire  that  we  remain  wedded  to  maimed 
aerospace  systems.  It  is  not  obvious  that 
manned  systems  are  superior  for  many 
missions  to  unmarmed  ones  In  exploiting 
the  full  range  of  the  aerospace.  Just  as 
advocates  of  the  horse  cavalry  resisted 
the  assimilation  of  aircraft  into  the  army, 
existing  air  forces  might  resist  the  greater 
assimilation  of  unmarmed  systems  Into 
alrpower.  For  example,  senior  alrpower 
decision  makers  may  soon  have  to  decide 
whether  the  national  security  Is  better 
served  by  “too-few"  B-2s  or  “Just  enough" 
reconnaissance- strike  complexes. 

Nonetheless,  space  systems  and  long- 
range  unmanned  weapons  or  engage¬ 
ment  systems  likely  provide  potential 
solutions  to  many  of  the  problems  posed 
by  relocatable  targets,  the  air  defense  of 
carrier  battle  groups,  offensive  and  defen¬ 
sive  counterair  operations,  and  offensive 
air  support  operations.  Linking  space- 
based  surveillance  and  navigation  sys¬ 
tems  with  long-range  unmanned 
weapons  extends  the  range,  speed,  and 
surprise  of  lethal  air  operations. 
Moreover,  such  linkages  can  Increase  the 
survivability  of  friendly  air  forces  by  In¬ 
creasing  their  displacement  from  the 
lethal  engagement  envelope  of  enemy  sys¬ 
tems.  Eliminating  the  human  “pucker 
factor"  can  also  Increase  the  precision  or 
discrimination  of  force  application. 

Minlml2dng  collateral  damage  Is  a  re¬ 
quirement  that  will  dominate  all  future 
contingencies  and  combat  operations. 
Low-tech  weapons  rarely  assure  the 
precise  application  of  force.  The  ultimate 
in  high  tech  on  battlefields  of  the  future 
may  be  the  offspring  of  a  marriage  be¬ 


tween  space  systems  and  long-range 
precision -guided  munitions.  Most  likely 
the  future  will  allow  us  to  contemplate 
space- to-earth  weapons. 

Space-Based  Systems  Can 
Support  Developing  Nations 

In  addition  to  helping  foreign  friends  and 
allies  detect,  deter,  and.  If  necessary, 
counter  external  threats,  space-based 
systems  can  be  used  to  support  the  Inter¬ 
nal  defense  and  development  strategies  of 
developing  nations.  As  an  aid  In  counter¬ 
ing  various  lorms  of  subversion,  lawless¬ 
ness.  and  Insurgency,  for  example, 
satellite  surveillance  and  communica¬ 
tions  systems  can  all  play  important  roles 
in  determining  the  position,  disposition, 
and  Intentions  of  hostile  forces.  One  of 
the  most  promising  applications  of  space 
systems  In  the  developing  world,  how¬ 
ever,  is  nation  building. 

Space  systems  have  revolutionized 
meteorology,  cartography,  and  earth- 
resources  sensing.  Predictions  of  crop 
yield,  determination  of  the  migration  or 
extent  of  pest  infestation,  forecasting  of 
droughts.  Identification  of  potential  grow¬ 
ing  areas  and  water  sources,  and  the 
selection  of  lucrative  oil  or  mineral  ex¬ 
ploration  areas  are  all  facilitated  by  our 
space-based  capabilities.  Each  of  these 
capabilities  can  make  an  Invaluable  con¬ 
tribution  to  a  developing  nation.  No  other 
nation  on  the  planet  possesses  the  equal 
of  our  space-based  capabilities. 

Moreover,  our  global  communications 
capabilities  allow  us  to  provide  a  friendly 
third-world  nation  with  such  things  as 
classroom  instruction,  medical  diag¬ 
noses,  technical  training  (Including  some 
of  the  general  or  specialized  training  re¬ 
quired  for  military  personnel  and  police 
forces),  business  management  advice, 
and  even  entire  newspapers — all  via 
satellite.  In  the  future,  lower  cost 
videoconferencing,  computational 
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capabilities,  and  over-the-shouldei  assls 
lance  with  iuedi<  al  procedures  all  will  lx* 
possible  nsinf>  spaie-based  systems.  All 
these  capabilities  constitute  a  uni<iue 
klrul  ol  aitl  we  minhl  provide  to  tricrully 
developing  nations. 


Space-Based  Systems  and 
Capabilities  May  Become 
Targets 

Whatever  other  characteristics  one 
might  ascribe  to  our  nation — a 
democratic  power,  a  nuarillme  trading  na¬ 
tion,  and  so  forth — we  are  and  are  likely 
to  remain  a  technologically  superior 
aerospace  power.  Such  a  power  would  be 
wise  to  protect  die  spacv  forces  it  has  and 
the  ones  it  will  acquire.  Although  the 
then-commander  in  chief  of  the  United 
States  Space  Command.  Gen  John  L. 
Plotrowski,  valued  our  space  infrastruc¬ 
ture  at  over  $400  billion  in  1988,  our 
nation  still  lacks  an  antisatellite  system 
to  defend  Its  assets  in  orbit  and  to  engage 
the  space-based  systems  an  adversary 
can  employ  against  us. 

Ballistic  missiles  are  proliferating,  even 
in  the  third  world.  Many  of  these  systems 
have  the  “reach"  necessary  to  engage  tar¬ 
gets  in  low  earth  orbit.  While  ballistic 
missile  technology  and  ground-based  an- 
tlsatelllte  leclmology  are  not  the  same,  in 
some  nations — Israel.  France,  or  the 
United  Kingdom  perhaps — one  technol¬ 
ogy  might  eventually  beget  the  other. 
Without  trivializing  the  technolcjgical 
challenge  posed  by  antisatellite  opera¬ 
tions.  we  can  say  that  any  nation  dial  has 
a  space  surveillance  capability,  a  direct 
ascent  weapon  or  jammer,  and  the  will  to 
employ  these  systems  in  an  antisatellite 
role  could  constitute  a  threat. 

Since  our  space  systems  provide  such 
great  advantages,  an  adversary  would 
most  likely  find  them  lucrative  targets  for 
attack.  Either  the  space-based  segment 
of  a  system,  the  ground-based  segment. 


<ii  die  electronic  connect ivilv  Ih-i  wcci  \  1 1  it- 
two  can  lx*  the  objei’l  ol  all.u  k  <  a  die 
three  elemenis  com|)iising  the  -.v-'icoi 
the  gromui-based  elements  arc  (  crli.q  s 
the  most  vuliieiable. 

We  should  no  longer  think  ol 
based  down  link  sites,  [iroi  essine 
centers,  and  distribution  networks — e\  eii 
those  In  the  continental  I’niled  Stales 
as  Sitle  Irom  atlai  k.  Tenot  isl  loiccs  diui; 
cartels,  and  the  irregular  or  lorwaicl 
deployed  forces  of  hostile  third- world  n.c 
dons  are  each  capable  of  desiroving  or 
degrading  our  relatively  soft,  jiiDuiul 
based  space  support  inirasiruci ui e. 
Hostile  groups  might  mount  allai  ks  as 
reprisids  or  as  denial  operations. 

Likewise,  in  die  future  we  may  lind  it 
necessary  or  advantageous  to  disrupt  or 
destroy  the  space-based  communications 
or  surveiUance  capabilities  ol  another  na 
don.  Electronic  attacks  (Including  jam¬ 
ming  or  intrusion),  sofl  kill  of  spacecraft , 
or  reciprocal  operations  against  an 
adversaiy  s  ground-based  architei  ture 
are  all  candidates. 


Conclusion 

If  we  are  to  be  adequately  prepared  lor 
the  future,  our  lexicon  must  also  include 
an  understanding  of  those  acronyms. 
GEO  and  LEO.  Although  the  seat  or  |)ur- 
pose  for  military  operations  will  remain 
on  the  earth,  space  operations  will  be¬ 
come  Increasingly  important  to  the  out¬ 
come  of  land  campaigns  (and  their 
supporting  naval  and  air  campaigns)  at 
every  level  of  conllict  intensity.  TIh*  more 
thorough  our  understanding  of  the  con 
trlbutions  that  space  systems  make  to 
deterrence  and  crisis  resolution,  and  the 
more  rapidly  we  assimilate  space 
capabilities  into  plans  and  operations, 
the  more  able  we  will  be  to  seive  oui  Air 
Force  as  its  aiqjower  serves  our  nation 
and  its  global  interests. 


